An asaccharolytic, gram-negative, oxidase-positive diplococcus was isolated on Martin-Lewis medium from the cervix of a patient attending an arthritis clinic at Seattle Public Health Hospital, Seattle, Wash. This strain, NRL 32165, did not produce detectable acid from glucose, maltose, sucrose, fructose, mannitol, or lactose in either cystine Trypticase agar (BBL Microbiology Systems, Cockeysville, Md.) or modified oxidation-fermentation medium and was identified presumptively as a glucose-negative Neisseria gonorrhoeae strain, but was identified later as Neisseria cinerea on the basis of its biochemical reactions. Nitrate was not reduced, nitrite (0.001%, wt/vol) was reduced, and polysaccharide was not produced from sucrose. Proline, arginine, and cystine-cysteine were required for growth on defined medium. Strain NRL 32165 did not react with antigonococcal protein I monoclonal antibodies and did not produce immunoglobulin A protease. In DNA:DNA homology studies with N. gonorrhoeae NRL 8038 (F62) and N. cinerea type strain NRL 30003, strain NRL 32165 showed 95% homology relative to N. cinerea and 44% homology relative to N. gonorrhoeae. Thus, the identity of strain NRL 32165 was confirmed as N. cinerea (von Lingelsheim 1906) Murray 1939. Of all Neisseria spp., N. cinerea is most likely to be misidentified as a glucose-negative N. gonorrhoeae strain.
Commensal colistin-susceptible Neisseria spp. and Branhamella catarrhalis are only rarely isolated on media selective for the pathogenic Neisseria spp., Neisseria gonorrhoeae and Neisseria meningitidis, and are differentiated on the basis of their cultural characteristics, distinctive sugar utilization reactions, ability to reduce nitrate, and ability to produce polysaccharide from sucrose. According to current literature (23, 33) , among commensal species isolated from humans, only Neisseria flavescens and B. catarrhalis are asaccharolytic.
Another asaccharolytic Neisseria sp., Neisseria cinerea, was first described by von Lingelsheim in 1906 (35) and named Micrococcus cinereius. It was described subsequently as Neisseria pseudocatarrhalis (F. M. Huntoon, Abstr.
Annu. Meet. Am. Soc. Bacteriol. 1934, M50, p. 108) but was assigned to the species N. cinerea (27) since the epithet cinerea had priority taxonomically. Since then, many strains appear to have been isolated but incorrectly identified as B. catarrhalis (8, 11) . These species differ biochemically only in their ability to reduce nitrate, a test which was not introduced into the classification of Neisseria spp. until 1961 (1) . B. catarrhalis strains reduce nitrate, whereas N. cinerea strains do not. Berger and Paepcke (3) "rediscovered" and described N. cinerea in 1962 and showed that there was no antigenic relatedness between N. cinerea and Neisseria catarrhalis; the latter species was subsequently reassigned to the genus Branhamella (5) in 1970. N. cinerea was not described in Bergey's Manual of Determinative Bacteriology, 8th ed. (33) or the Manual of Clinical Microbiology, 3rd ed. (23) , but it will be described in the 9th edition of Bergey's Manual (N. A. Vedros, personal communication).
Early studies indicated that N. cinerea strains colonized the nasopharynx (2, 8, 11) . Commensal Neisseria spp. and * Corresponding author.
B. catarrhalis were isolated only rarely from the genitourinary tract (12, 14, 36, 38) . The prevalence of N. cinerea is uncertain because early investigators identified N. cinerea strains as a subtype of B. catarrhalis (8, 11) . Berger and Paepcke (3) found that N. cinerea strains accounted for ca. 93% of 27 asaccharolytic Neisseria (Branhamella) spp. isolated from the nasopharynx of healthy subjects. N. cinerea is regarded as a nonpathogenic species, although it appears to have been isolated from the genitourinary tract (14, 36) and from the cerebrospinal fluid of a patient with acute meningitis (31) . In some cases, the isolates were identified as N. flavescens, N. gonorrhoeae, or B. catarrhalis, but reevaluation of these publications (2) indicates that they were probably N. cinerea strains.
In this study, we describe the isolation on colistin-containing Martin-Lewis medium of a colistin-susceptible, asaccharolytic, gram-negative, oxidase-positive diplococcus whose biochemical characteristics did not Colony morphology. Observations of the colonial morphology of strains were made on GCK medium, human and sheep blood agar, and chocolate agar. Strains were streaked onto each medium and colony morphology was described after incubation for 24 h at 36°C in a CO--enriched atmosphere.
Sugar utilization tests. Strains were tested in cystine Trypticase agar medium (BBL Microbiology Systems, Cockeysville, Md.) for their ability to produce acid from glucose, maltose, lactose, and sucrose. Subsequent confirmatory tests were made in modified oxidation-fermentation medium containing glucose, maltose, sucrose, fructose, mannitol, or lactose (19) . Modified oxidation-fermentation base medium has the following composition (per liter): 0.2% Difco protease peptone no. 3-0.5% NaCI-0.03% dipotassium hydrogen phosphate-0.3% agar-0.5 ml of a 0.17% phenol red solution.
Additional biochemical tests. Tests to detect nitrate and nitrite reduction and polysaccharide production from sucrose were performed as described previously (3, 19) .
Auxotyping. Strains were tested on chemically defined medium (NEDA) as described previously (18) . Requirements for proline, arginine, hypoxanthine, uracil, methionine, and cystine-cysteine were determined. Type strains of asaccharolytic species N. flavescens and B. catarrhalis were compared with N. cinerea strains.
Antibiotic susceptibility tests. Susceptibility of N. cinerea strains to penicillin, tetracycline, spectinomycin, erythromycin, and vancomycin were determined as described previously (18) . Colistin susceptibility was determined by disk diffusion tests on GCK agar with BBL disks (10 jig).
Serology. Serogrouping of gonococci was performed using the coagglutination technique. Reagent staphylococci (provided by Lars Rudin, Pharmacia AB, Uppsala, Sweden) were sensitized with each of 10 monoclonal antibodies (provided by Milton Tam, Genetic Systems Corp., Seattle, Wash.) against N. gonorrhoeae (34). Each test was performed by mixing one drop of a suspension of boiled organism with one drop of a suspension of the reagent staphylococci, rotating for 2 min, and observing the mixture under oblique transmitted light for agglutination. The reagents used were chosen to subgroup gonococci into serogroups WI, WII, and Wlll, but cumulatively they may be used to identify gonococci since cross-reactions with other Neisseria spp. have not been observed (29) .
Detection of IgA protease. Immunoglobulin A (IgA) protease was detected using sodium dodecyl sulfate-polyacrylamide gel electrophoresis as described previously (20, 25) .
Isolation of DNA. DNA was isolated by the procedure of Brenner et al. (4) , and the final concentration was calculated from 260 to 280 nm absorption in a Gilford model 2400 spectrophotometer (Gilford Instrument Laboratories, Inc., Oberlin, Ohio).
Preparation of radiolabeled DNA. For hybridization experiments, whole-cell DNA from strain NRL 32165 was labeled to a specific activity of 2 x 106 cpm/Lg of DNA by the nick translation technique of Maniatis et al. (21) with [3H]deoxyribosylthymine triphosphate (77 Ci/mM; New England Nuclear Corp., Boston, Mass.). Nick translation was performed with the DNase concentration adjusted to yield DNA with a final fragment size of 3,000 base pairs, after which the DNA was sonicated to 500 base pairs.
Whole-cell DNA:DNA homology studies. Whole-cell DNA was hybridized overnight, and homology was analyzed by the single-strand endonuclease procedure of Crosa et al. (7) as modified by Piot et al. (30) . Homologies were determined after hybridization at 65°C overnight in 0.42 M NaCl, which were optimal conditions for hybridization, i.e., 25 to 30°C below the melting point of the probe DNA.
RESULTS
An asaccharolytic, gram-negative, oxidase-positive diplococcus was isolated on Martin-Lewis medium from the cervix of a patient attending an arthritis clinic. This strain, NRL 32165, was tested in the clinical laboratory for its sugar utilization pattern in cystine Trypticase agar and failed to produce acid from glucose, maltose, sucrose, or lactose. The strain was also resistant to erythromycin by disk diffusion testing and was studied further.
Colonial morphology. N. cinerea colonies on GCK medium incubated at 36°C for 24 h were gold-brown; the cell mass was often more distinctly gold-brown than N. gonorrhoeae.
Colonies were ca. 1 mm in diameter with a glistening surface, entire margin, and convex elevation (similar to T3 colonies of N. gonorrhoeae) and were translucent and easily emulsified in broth. Cells showed the diplococcal morphology, in which cells had adjacent sides flattened and varied in size. Pairs or clumps predominated over individual diplococci. Giant cells were sometimes seen in 48-h cultures (2) . Colonies on sheep and human blood agar and chocolate agar were grey-white. Cell and colonial morphology conformed with the description of N. cinerea (3).
Biochemical characteristics. The biochemical characteristics of strains NRL 32165, NRL 32824, and NRL 32828 agree with those reported previously for N. cinerea (3) . Sugar utilization tests performed in both cystine Trypticase agar medium and modified oxidation-fermentation medium containing glucose, maltose, sucrose, lactose, mannitol, or fructose confirmed that the strains did not produce acid from any of these carbohydrates even after incubation for 14 days. Strains did not reduce nitrate or produce polysaccharide from sucrose, but they did reduce nitrite (0.001%, wt/vol), as did N. gonorrhoeae strains (J. S. Knapp, Abstr. Annu. Meet. Am. Soc. Microbiol. 1983, D27, p. 63). On the basis of biochemical tests, the strains were identified as N. cinerea.
Nutritional requirements. Determination of the requirement of the strains for cysteine-cystine was made after incubation for 48 h at 36°C in a CO2-enriched atmosphere.
All N. cinerea strains required cysteine-cystine for growth on NEDA medium. In addition, all strains also required proline and arginine (Pro-Arg-). N. flavescens also required cysteine-cystine for growth, but B. catarrhalis did not.
Serology. N. cinerea, B. catarrhalis, and N. flavescens strains did not react with any of 10 antigonococcal protein I monoclonal antibodies in coagglutination tests.
Antibiotic susceptibility patterns. N. cinerea strains were susceptible to various antibiotics measured in minimal inhibitory concentrations (micrograms per milliliter) as follows. Penicillin (0.125 to 1.0), tetracycline (0.125 to 0.5), vancomycin (32 to .64), erythromycin (2.0 to 4.0), and spectinomycin (16 to .32) . The results demonstrated that antibiotic susceptibility patterns for N. cinerea strains were not notably different from those for N. gonorrhoeae. Resistance to erythromycin was higher than normally found for N. gonorrhoeae strains (13, 28) . Colistin disk susceptibility tests with N. cinerea strains showed that zones of inhibition were :10 mm in diameter with an unstandardized inoculum. In contrast, N. gonorrhoeae strains showed no inhibition. These results are consistent with those reported by Berger (2) .
IgA protease activity. None of the N. cinerea strains produced IgA protease. Strains of N. gonorrhoeae and N. meningitidis produce IgA proteases, whereas commensal Neisseria spp. do not (26) . In accordance with these findings, the strains of N. cinerea examined in this study failed to produce IgA protease, thus providing an additional reference test which can aid in their identification.
DNA:DNA homology studies. Homology studies were performed using 3H-labeled whole-cell DNA from N. cinerea NRL 32165 and unlabeled DNA from the test organisms. The actual extent of reassociation of homologous (strain NRL 32165) and heterologous (calf thymus) DNA averaged 75 and 7%, respectively. Although the type strain N. cinerea NRL 30003 was tested, we did not use it as the reference strain for these studies because it contained a small, 2.0-megadalton (Mdal) plasmid. Since most small plasmids occur in multiple copies (often 20 
